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§19. Magnetic Reconnection Driven by Mag-
netic Buoyancy Instability 
Yokoyama, T., Shibata, K. (National Astron. 
Obs.) 
It has been believed that some of compact 
flares on the Sun are caused by magnetic re-
connection between emerging flux and overly-
ing coronal magnetic field[1]. Physically, this 
process is understood as magnetic reconnection 
driven by magnetic buoyancy instability. This 
reconnection is a. good example for the study of 
driven reconnection, because the nonlinear evo-
lution of magnetic buoyancy instability (a kind 
of ideal MHD instability) has been studied well 
and is easy to be involved in the numerical siin-
ulation; we can simulate the whole process from 
the initiation of the instability to the reconnec-
tion. Thus, we have studied the dependence of 
this kind of reconnection on anomalous resistiv-
ity model, in order to make clear both reconnec-
. tion physics and solar physics [2]. 
The anomalous resistivity model we adopted 
is as follows; 
Tf = { a(vd/vc- 1)2 , (for vd > vc) 
0, ( for Vd < vc) 
where vd = j / pj(jo/ Po) is the normalized drift 
velocity of the dia1nagnetic current in the neu-
tral sheet, j is the current density, p is the mass 
density, Vc is the critical velocity above which 
anomalous resistivity sets in, and variables with 
suffix 0 denote normalizing constants. Here we 
assumed Vc and a are free parameters. 
The following characteristics are found; 
( 1) The magnetic reconnection is characterized 
by the formation and ejection of magnetic is-
lands (plasmoids ). See Fig. 1. 
(2) The energy release rates are almost indepen-
dent of Vc (Fig. 2a-c) and a. 
(3) The reconnection rate increases with in-
creasing Vc (Fig. 2d), and nearly independent 
of a. 
These results are very encouraging, because in 
the actual Sun both magnetic Reynolds number 
and threshold ( vc) of anomalous resistivity are 
224 
enormously high. 
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Fig. 1 Magnetic field line distribution for a 
typical model. 
0.8 0.12 (a) Eth-hot 0.10 (b) 0.6 
= ~~=~ggo 0.08 
-- Vc•!>O 
Ekn-hot 0.4 ...... uniform 0.06 
0.04 
0.2 
.. ····· .... 0.02 
0.0 0.00 
60 80 100 120 60 .80 100 120 
0 .25 0.12 
0.20 (c) 0.10 (d) 






60 80 100 120 60 80 100 120 
Time Time 
Fig. 2 Time evolution curve for several physical 
values; the total thermal energy (a), the total ki-
netic energy for cool gas (b) and hot gas (c), (d) 
the reconnection rate at the X-point, for three 
anomalous resistivity models Vc = 50, 100, 1000) 
and one uniform resistivity model. 
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